JC19Rec'dPCTyPT0 2 3 MAY 2001 



FORM pro- 1390 
(REV. 11-2000) 



U.S. DEPARTMENT OF COMMERCE PATENT AND TRADEMARK OFHCE 



TRANSMITTAL LETTER TO THE UNITED STATES 
DESIGNATED/ELECTED OFFICE (DO/EO/US) 
CONCERNING A FILING UNDER 35 U.S.C. 371 



INTERNATIONAL APPLICATION NO. 
PCT/FR99/02847^ 



INTERNATIONAL FILING DATE . 

19 November 1999 (19.1 1. 99)/^ 



ATTORNEY 'S DOCKET NUMBER 

72211-9014 



U.S. APPLICATION NO. (If known, see 37 CFR 1 .5 

09/856';97 



PRIORITY DATE CLAIMED. 

24 November 1998 (2^,11.98) 



TITLE OF INVENTION 

Fluorescence Image Acquisition Apparatus and Imaging System Comprising Such an Apparatus 



APPLICANT(S) FOR DO/EO/US 

Christian Sarbach, Pascal Delvordre, Pierre-Michel Baron 



Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information; 
^ • H '^is is a FIRST submission of items concerning a filing under 35 U.S.C. 37 1 . 

2. □ This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C. 371. 

3. □ This is an express request to begin national examination procedures (35 U.S.C. 371(f)). The submission must include 

Items (5), (6), (9) and (21) mdicated below. 

4- Q The US has been elected by the expiration of 19 months fi*om the priority date (Article 31). 
5. 0 A copy of the International Application as filed (35 U.S.C. 371(c)(2)) 

a. □ is attached hereto (required only if not communicated by the International Bureau). 
^* . 13 t>een communicated by the International Bureau. 

^- n is not required, as the application was filed in the United States Receivmg Office (R<^ 
fS- 13 An English language translation of the International Application as filed (35 U.S.C. 371(c)(2)). 
ill 13 is attached hereto. 

Cfl t». Q has been previously submitted under 35 U.S.C. 154(d)(4). 

Li. □ Amendments to the claims of the International Aplication under PCT Article 19 (35 U.S.C. 371(c)(3)) 
^.y a. □ are attached hereto (required only if not communicated by the International Bureau). 

b. □ have been communicated by the International Bureau. 

ri c. □ have not been made; however, the time limit for making such amendments has NOT expked. 

' ^* CD ^^ve not been made and will not be made, 
ifj ^ English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C. 371 (c)(3)). 
CB □ An oath or declaration of the mventor(s) (35 U.S.C. 371(c)(4)). 

10. □ An English lanugage translation of the annexes of the International Preliminary Examination Report under PCT 
Article 36 (35 U.S.C. 371(c)(5)). 

Items 11 to 20 below concern document(s) or information included: 

1 1 . □ An Information Disclosure Statement under 37 CFR 1 .97 and 1 .98. 

12. □ An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is included, 
1 3 . 13 A FIRST preliminary amendment. 

14. □ A SECOND or SUBSEQUENT preliminary amendment. 

1 5 . n A substitute specification. 

1 6. []]] A change of power of attorney and/or address letter. 

17. □ A computer-readable foim of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C, 1.821 - 1.825, 

18. Q A second copy of the published international application under 35 U.S.C, 154(d)(4). 

19. □ A second copy of the English language translation of the international application under 35 U.S.C. 154(d)(4). 

20. [3 Other items or information: 
Courtesy copy of amended 
sheets 11 and 12 



E?q>ress Mail Label No. EL417143653US 

I hereby certify that this paper or fee is being deposited with the United States Postal Service 
"Express Mail Post Office to Addressee" service under 37 CFR 1 .10 on the date of my signature 
and is addressed to Box PCT, Assis^t Commissioner for Patents, Washington, D.C. 2023 1 . 




JC18Rec'dPCT/PT0 2 3 MAY 2001 



INTERNATIONAL APPLICATION NO 

PCT/FR99/02847 



ATTORNEY'S DOCKET NUMBER 

72211-9014 



2 1 . H The following fees are submitted: 
BASIC NATIONAL FEE (37 CFR 1.492 (a) (1) - (5)): 
Neither international preliminary examination fee (37 CFR L482) 
nor international search fee (37 CFR 1.445(a)(2)) paid to USPTO 

and International Search Report not prepared, by the EPO or JPO $i 000.00 

International preliminary examination fee (37 CFR 1 .482) not paid to 

USPTO but International Search Report prepared by the EPO or JPO S860,00 

International preliminary examination fee (37 CFR 1.482) not paid to USPTO 

but international search fee (37 CFR 1.445(a)(2)) paid to USPTO $710.00 

International preliminary examination fee (37 CFR 1.482) paid to USPTO 

but all claims did not satisfy provisions of PCT Article 33(l)-(4) $690.00 

International preliminary examination fee (37 CFR 1 .482) paid to USPTO 

and all claims satisfied provisions of PCT Article 33(l)-(4) $100.00 

ENTER APPROPRIATE BASIC FEE AMOUNT = 



CALCULATIONS PTO USE ONLY 



860.00 



Surcharge of $130.00 for furnishing the oath or declaration later than [^20 fl 30 
months from the earliest claimed priority date (37 CFR 1. 492(e)). 



CLAIMS 


NUMBER FILED 


NUMBER EXTRA 


RATE 


$ 




Total claims 


9 -20 = 


0 


X $18.00 


$ 


0 




Independent claims 


2 -3 = 


0 


X $80.00 


$ 


0 




Mtn^TIPLE DEPENDENT CLAIM(S) (if applicable) 


+ $270.00 


$ 


0 






TOTAL OF ABOVE CALCULATIONS = 


$ 


860.00 




rm Applicant claims small entity status. See 37 CFR 1.27. The fees indicated above 
?fr are reduced by 1/2. _^ 


$ 


430.00 








SUBTOTAL = 


$ 


430.00 




Wocessing fee of $130.00 for furnishing the English translation later than [^20 □ 30 
inpnths from the earliest claimed priority date (37 CFR 1.492(f)). 


$ 








TOTAL NATIONAL FEE = 


$ 


430.00 




Sle for recording the enclosed assignment (37 CFR 1.21(h)). The assignment must be 
iagcompanied by an appropriate cover sheet (37 CFR 3.28, 3.31). $40.00 per property + 


$ 








TOTAL FEES ENCLOSED = 


$ 


430.00 












Amount to be 
refunded: 


$ 










charged: 


$ 



a. A check in the amount of $ 



430.00 



. to cover the above fees is enclosed. 



b, |~| Please charge my Deposit Account No, 



in the amount of $ . 



to cover the above fees. 



A duplicate copy of this sheet is enclosed. 



c. 



Ivl The Commissioner is hereby authorized to charge any additional fees which may be requned, or credit any 
overpayment to Deposit Account No. 1 3-3080 . a duplicate copy of this sheet is enclosed. 



d. □ Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card 

information should not be included on this form. Provide credit card information and authorization on PTO-2038. 



NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR 
1.137 (a) or (b)) must be filed and granted to restore the application to pending status. 



SIGNATURE ^ 



SEND ALL CORRESPONDENCE TO. 

David B. Smith 
Michael Best & Friedrich LLP 
1 00 East Wisconsin Avenue Raye L. Shaffer 
Milwaukee, Wl 53202 



47,933 



REGISTRATION NUMBER 



FORM PTO-1390 (REV 11-2000) page 2 of 2 



09/856597 

JC18Rec'dPCT/PT0 2 3 MAY 2001 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re 

International Patent Application of 

Christian Sarbach, et al. 

International Application No. 
PCT/FR99/02847 

International Filing Date: 
November 19, 1999 

"FLUORESCENCE EMAGE ACQUISITION 
APPARATUS AND IMAGESTG SYSTEM 
COMPRISING SUCH AN APPARATUS" 



PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Box PCT 

Washington, DC 20231 
Sir: 

Please amend the application as follows prior to calculating the filing fees. 
IN THE CLAIMS 

1 . (Amended) Apparatus for the acquisition of fluorescent images of a plane 
object, comprising means for housing the plane object whose image it is desired to acquire, a 
UV radiation source inducing photoluminescence of said object and a sensor sensitive to 
fluorescent radiation, characterized in that it includes a carriage which supports a Unear 
sensor provided with a plurality of aligned photosites, at least one UV radiation source and 
means for driving the carriage which supports the linear sensor with respect to a region of the 
object whose image it is desired to acquire and control means for controlling illumination 
with UV radiation and for moving the carriage with respect to the object, with the acquisition 
of a succession of image lines corresponding to at least one region of the plane object whose 
image it is desired to acquire. 



2. (Amended) Image acquisition apparatus, according to claim 1, characterized in 
that said apparatus is a flat digitizer with means for holding the object stationary and for 
moving the carriage. 

3. (Amended) Apparatus according to claim 1, characterized in that the UV 
radiation source is a linear source placed parallel to the linear sensor. 

4. (Amended) Apparatus according to claim 1, characterized in that it includes a 
window without a pane and corresponding to an acquisition region scanned by the carriage, 

5. (Amended) Apparatus according to claim 1, characterized in that it includes a 
window corresponding to an acquisition region of the object, provided with a pane made of a 
material transparent to fluorescent visible radiation and to radiation inducing 
photoluminescence. 

6. (Amended) Apparatus according to claim 1, characterized in that it includes 
multiple UV radiation sources corresponding to several UV radiation wavelengths. 

7. (Amended) Apparatus according to claim 1, characterized in that it includes a 
cover provided with means for automatically stopping the emission of UV radiation if the 
cover is not properly closed. 

8. (Amended) Apparatus according to claim 1, characterized in that it includes a 
charger ensuring that an image acquisition window is automatically supplied with a rigid 
chromatography plate. 

9. (Amended) System for the processing of fluorescent planar-chromatography 
images, characterized in that it includes an apparatus comprising means for housing the plane 
object whose image it is desired to acquire, a UV radiation source inducing 
photoluminescence of said object and a sensor sensitive to fluorescent radiation, 
characterized in that it includes a carriage which supports a linear sensor provided with a 
plxirality of ahgned photosites, at least one UV radiation source and means for driving the 
carriage which supports the linear sensor with respect to a region of the object whose image it 
is desired to acquire and control means for controlling illumination with UV radiation and for 
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moving the carriage with respect to the object, with the acquisition of a succession of image 
lines corresponding to at least one region of the plane object whose image it is desired to 
acquire, combined with a computer provided with image processing software. 



The claims have been amended to remove multiple dependent claims and to conform 
to U.S. Patent Office practice. Please enter this amendment before calculating the filing fees. 



Docket No.: 72211-9014-00 
Michael Best & Friedrich LLP 
100 East Wisconsin Avenue 
Milwaukee, Wisconsin 53202-4108 

(414) 271-6560 



REMARKS 



Respectfully submitted, 




Raye L. Shaffer 
Reg. No. 47,933 



Appendix - Marked Up Rewritten Claims 



1. (Amended) Apparatus for the acquisition of fluorescent images of a plane 
object, comprising means [(21, 25, 28)] for housing the plane object whose image it is desired 
to acquire, a UV radiation source [(29)] inducing [the] photoluminescence of said object [(1)] 
and a sensor [(31)] sensitive to [the] fluorescent radiation, characterized in that it includes a 
carriage [(19)] which supports a linear sensor [(31)] provided with a plurality of aUgned 
photosites, at least one UV radiation source [(29)] and means [(23)] for driving the carriage 
[(19)] which supports the linear sensor [(31)] with respect to [the] a region of the object [(1, 
21)] whose image it is desired to acquire and control means [(32)] for controlling [the] 
illumination with UV radiation and for moving the carriage [(19)] with respect to the object, 
with the acquisition of a succession of image lines corresponding to at least one region of the 
plane object [(1)] whose image it is desired to acquire. 

2. (Amended) Image acquisition apparatus, according to claim 1, characterized in 
that said apparatus is a flat digitizer with means for holding the object [(1)] stationary and for 
moving the carriage [(19)]. 

3. (Amended) Apparatus according to claim 1 , characterized in that the UV 
radiation source [(29)] is a linear source placed parallel to the linear sensor [(31)]. 

4. (Amended) Apparatus according to claim 1 [any one of the preceding claims], 
characterized in that it includes a window [(21)] without a pane and corresponding to [the] an 
acquisition region scanned by the carriage [(19)], 

5. (Amended) Apparatus according to claim 1 [any one of claims 1 to 3], 
characterized in that it includes a window corresponding to [the] an acquisition region of the 
object [(1)], provided with a pane made of a material transparent to [the] fluorescent visible 
radiation and to [the] radiation inducing [the] photoluminescence. 

6. (Amended) Apparatus according to claim 1 [any one of the preceding claims], 
characterized in that it includes multiple UV radiation sources corresponding to several UV 
radiation wavelengths. 



7. (Amended) Apparatus according to claim 1 [any one of the preceding claims], 
characterized in that it includes a cover [(39)] provided with means [(41, 43)] for 
automatically stopping the emission of UV radiation if the cover is not properly closed. 

8. (Amended) Apparatus according to claim 1 [any one of the preceding claims], 
characterized in that it includes a charger [(45, 47, 49, 51, 53)] ensuring that [the] m image 
acquisition window [(21)] is automatically suppUed with a rigid chromatography plate. 

9. (Amended) System for the processing of fluorescent planar-chromatography 
images, characterized in that it includes an apparatus comprising means for housing the plane 
object whose image it is desired to acquire, a UV radiation source inducing 
photoluminescence of said object and a sensor sensitive to fluorescent radiation, 
characterized in that it includes a carriage which supports a linear sensor provided with a 
plurality of aligned photosites, at least one UV radiation source and means for driving the 
carriage which supports the linear sensor with respect to a region of the object whose image it 
is desired to acquire and control means for controlling illxmiination with UV radiation and for 
moving the carriage with respect to the object, with the acquisition of a succession of image 
lines corresponding to at least one region of the plane object whose image it is desired to 
acquire [according to any one of the preceding claims], combined with a computer [(33)] 
provided with image processing software. 
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FLUORESCENCE liVEAGE ACQUISITION APPARATUS AND IMAGING 
SYSTEM COMPRISING SUCH AN APPARATUS 



The present invention relates mainly to a 
5 fluorescence image acquisition apparatus and to an 
imaging system comprising such an apparatus. 

It is known to illuminate planar chromatography 
or thin-layer chromatography supports with ultraviolet 
(UV) radiation and to acquire, using a video camera, 
10 images of these supports which are rendered 
fluorescent. This technique has many drawbacks. 

The distance between the chromatography plate 
and the sensor is determined by the optical 
characteristics (focusing, focal length, etc.) of the 
15 objective used. The apparatuses of the known type are 
bulky. 

The low resolution and limited surface area of 
the sensors of the CCD (charge-coupled device) type, in 
particular the sensor having a 0.85 mm (1/3 of an inch) 

2 0 diagonal limits the definition of the image to 

typically 732 x 580 picture elements or pixels. 

The apparatuses of the known type have a high 
manufacturing cost, especially because they use a large 
darkroom for illumination and image acquisition and 
25 because the video cameras used correspond to non- 
standardized professional equipment. 

In addition, the apparatuses of the known type 
are not easy to handle; after having cut the UV source 
the darkroom must be opened in order to remove the 

3 0 treated chromatography plate, in order to replace it 

with the next chromatography plate, and the darkroom 
must be closed again before being able to turn the UV 
source on for the next acquisition. 

It is consequently an object of the present 
35 invention to provide an apparatus for the acquisition, 
by fluorescence, of high-definition images of a plane 
or substantially plane support. 
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It is also an object of the present invention 
to provide such an apparatus which is very reliable. 

It is also an object of the present invention 
to provide such an apparatus which does not present a 
5 hazard for an operator. 

It is also an object of the present invention 
to provide such an apparatus which is compact. 

It is also an object of the present invention 
to provide a rapid image acquisition apparatus. 
10 It is also an object of the present invention 

to provide an image acquisition apparatus which is easy 
to use . 

It is also an object of the present invention 
to provide an automatic image acquisition system 
15 capable of processing a plurality of chromatography 
supports autonomously. 

It is also an object of the present invention 
to provide such an apparatus or such a system at a 
moderate manufacturing cost. 

2 0 These objectives are achieved by an image 

acquisition apparatus according to the present 
invention, which comprises a UV radiation source 
capable of making the supports, the image of which it 
is desired to acquire, fluorescent, a window 
25 transparent to UV and to visible light, typically 
rectangular, for housing a support for the image to be 
acquired, a linear sensor, the length of which is 
preferably approximately equal to the width of the 
window for housing a support, and means for driving the 

3 0 sensor and, preferably, the UV radiation source 

parallel to one of the edges of the window for housing 
an image support . 

The subject of the invention is mainly an 
apparatus for the acquisition of fluorescent images of 
3 5 a plane object, comprising means for housing the plane 
object whose image it is desired to acquire, a UV 
radiation source inducing the photoluminescence of said 
object and a sensor sensitive to the fluorescent 
radiation, characterized in that it includes a carriage 



which supports a linear sensor provided with a 
plurality of aligned photosites and means for driving 
the carriage which supports the linear sensor with 
respect to the region of the object whose image it is 
desired to acquire and control means for controlling 
the illumination with UV radiation and for moving the 
carriage with respect to the object, with the 
acquisition of a succession of image lines 
corresponding to at least one region of the plane 
object whose image it is desired to acquire. 

The subject of the invention is also an image 
acquisition apparatus, characterized in that said 
apparatus is a flat digitizer with means for holding 
the object stationary and for moving the carriage. 

The subject of the invention is also an 
apparatus characterized in that the carriage 
furthermore includes at least one UV radiation source. 

The invention also has [sic] an apparatus 
characterized in that the UV radiation source is a 
linear source placed parallel to the linear sensor. 

The subject of the invention is also an 
apparatus, characterized in that it includes a window 
without a pane and corresponding to the acquisition 
region scanned by the carriage . 

The subject of the invention is also an 
apparatus, characterized in that it includes a window 
corresponding to the acquisition region of the object, 
provided with a pane made of a material transparent to 
the fluorescent visible radiation and to the radiation 
inducing the photoluminescence . 

The subject of the invention is also an 
apparatus, characterized in that it includes multiple 
UV radiation sources corresponding to several UV 
radiation wavelengths. 

The subject of the invention is also an 
apparatus , charact eri zed in that it includes a cover 
provided with means for automatically stopping the 
emission of UV radiation if the cover is not properly 
closed . 
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The subject of the invention is also an 
apparatus, characterized in that it includes a charger 
ensuring that the image acquisition window is 
automatically supplied with a rigid chromatography 
5 plate. 

The subject of the invention is also a system 
for the processing of fluorescent planar-chromatography 
images, characterized in that it includes an apparatus 
according to the invention combined with a computer 
10 provided with image processing software. 

The invention will be more clearly understood 
by means of the description below and the appended 
figures given as non-limiting examples, in which: 

figure 1 is a schematic cross-sectional view of 
15 an image acquisition device of a known type; 

figure 2 is a schematic perspective view of the 
preferred embodiment of an apparatus according to the 
present invention; 

figure 3 is a perspective view of an embodiment 

2 0 of a carriage used in the apparatus of figure 2; 

figure 4 is a schematic cross-sectional view in 
a vertical plane of an embodiment of an apparatus 
according to the present invention provided with an 
automatic charger. 
25 In figures 1 to 4 , the same reference numbers 

have been used to denote the same components. 

Figure 1 shows an embodiment of an apparatus of 
known type for the acquisition of fluorescent images of 
a chromatography plate 1, comprising an enclosure 3 

3 0 impermeable to visible light and to UV radiation, a 

support 5 for the chromatography plate 1, an 
illumination device 7, comprising one or more UV 
radiation sources, which is directed toward the support 
5 and a video camera 9. The camera 9 typically has a 
3 5 fixed- focus objective 11 or a zoom, ensuring the 
formation of an image on a sensor 13 of the charge- 
coupled type. The image obtained by the camera 9 is 
processed by digital processing means, typically a 
microcomputer. The output of the camera 9 is connected 



to an analog-to-digital converter 15 which may be 
incorporated into the acquisition apparatus, may form 
an independent electronic unit or may be incorporated 
into an acquisition card of a computer. 
5 The dimensions of the enclosure 3 forming the 

darkroom are mainly determined by the distance 
separating the objective 11 from the focal plane 
corresponding to the support 1, determined by the 
characteristics of the camera 9 and especially by the 

10 focal length of the obj ective , by the focusing carried 
out and especially by the distance between the 
objective and the plane of the video sensor 13. Apart 
from the abovementioned drawbacks relating to the bulk, 
the low definition of the images provided by the camera 

15 9 and the handling problem, the apparatus in figure 1 
must be provided with a powerful UV source 7 capable of 
uniformly illuminating, simultaneously, the entire 
surface of the plate 1. 

The apparatus according to the present 

2 0 invention can be easily produced from available 
standard components or, advantageously, as illustrated 
in figure 2, can be made by modifying a digitizer (or 
scanner) intended for office automation and/or 
graphical artwork. The apparatus 17 according to the 

25 present invention includes a carriage 19 capable, upon 
command, of moving past a window 21 for housing an 
image support, such as a rigid chromatography plate or 
a flexible support. The carriage 19 is driven by 
driving means 23, typically an electric stepper motor 

30 driving a cogged endless belt. The carriage 19 is 
guided by one or preferably two guide rails 27 placed 
parallel to the longitudinal edge 25 of the window 21. 
The rail 2 7 is made from folded sheet or, 
advantageously, consists of a metal section, for 

35 example a cylindrical section. The carriage 19 
supports, on the one hand, one or more UV radiation 
sources 2 9 and, on the other hand, a linear video 
sensor 31, typically a linear array of charge -coupled 
devices extending over the entire width of the window 



21. Likewise, the sources 29 advantageously extend 
parallel to the sensor 31 over the entire width of the 
window 21. As a variant, the UV radiation sources 2 9 
are stationary. The sources 2 9 and the video sensor 31 
5 may be associated with optical components, such as 
lenses, especially cylindrical lenses, or return 
mirrors. It is essential that the window 21 allow 
transmission of the radiation for illuminating the 
support, especially a chromatography plate, coming from 

10 the sources 2 9 and propagation of this light coming, by 
reflection or fluorescence, from the support 1 onto the 
sensor 31. Thus, the window 21 may have no pane, the 
support being formed by the longitudinal rim 2 5 and/or 
a transverse rim 2 8 and/or by a frame placed on these 

15 rims in the case of a chromatography plate having 
dimensions smaller than those of the window 21. On the 
other hand, the window 21 may be provided with a window 
transparent to the wavelengths used, especially to UV 
radiation and to visible light. It is possible, for 

2 0 example, to use a pane made of quartz or of plastic 
transparent to visible and UV radiation. The carriage 
19 is connected via a cable 30, for example a ribbon 
cable, to an electronic card 32 for controlling the 
components of the digitizer, for shaping the signals, 

25 especially sampling, for example over 24, 3 0 or 
advantageously 3 6 bits (8, 10 or 12 bits per primary 
color) , and for communicating with an external machine 
33, for example with a microcomputer provided with a 
parallel or SCSI interface card, the interface card 

30 being connected to the scanner via a cable 35. 
Advantageously, an image is transmitted to the computer 
without reducing the dynamic range of the images coded, 
for example, over 24, 30 or 36 bits. The carriage 19 
furthermore includes means for switching the light 

35 sources 29 and the video sensor 31, as well as means 37 
for mechanical coupling to the rails 27, for example 
bushes in the case of cylindrical rails and means for 
coupling to the drive belt. The cover 39, opaque to 
visible light and to UV radiation protects the video 



sensor 31 from any spurious light getting in, and 
simultaneously protects the operator against 
irradiation by the UV radiation. Advantageously, the 
cover 39 is provided with means 41 for turning the 
sources 2 9 off should the cover be opened. For example, 
the cover is provided with a conducting element 41 
which ensures, when the cover is closed, that there is 
electrical continuity between terminals 43 placed in 
the body of the digitizer 17 and connected in series 
with the electrical supply source 29 . Thus, accidental 
opening of the cover 39 instantly stops the emission of 
UV light toward the operator and thus prevents him from 
being irradiated by radiation which could prove to be 
hazardous to his health. 

The carriage 19 includes, for example, a source 
29, capable of emitting UV radiation at 254 nm, a 
source 2 9 capable of emitting UV radiation at a 
wavelength of 3 65 nm, or a UV source which can be tuned 
to these two frequencies, together with a source of 
visible light. Of course, the use of radiation having 
other wavelengths does not lie outside the scope of the 
present invention. The video sensor 31 has, for 
example, 2587 photosites distributed over a length of 
219 mm corresponding to a resolution of 300 dots per 
inch or 5174 photosites distributed over 219 mm, 
corresponding to a resolution of 600 dots per inch, or 
10 348 photosites distributed over 219 nm, 

corresponding to a resolution of 12 0 0 dots per inch. 

The carriage 19, the guiding means 2 7 and 37, 
and/or the drive means, such as the motor 23 or the 
cogged belt , may advantageously be strengthened so as 
to withstand the weight of the additional light source 
without any loss of precision in the movement of the 
carriage, typically between 76.2 dots per mm (300 dots 
per inch), 152 dots per mm (corresponding to 154.4 dots 
per inch), 304.8 dots per mm (corresponding to 
1200 dots per inch) or 609.6 dots per mm (corresponding 
to 2400 dots per inch) . 



In the preferred embodiment, the digitizer 17 
is a flat digitizer. However, the use of other 
digitizer types such as, for example, running 
digitizers or digitizers for slides, in which one or 
more sources 2 9 would be placed on one side of the 
video sensor, is not outside the scope of the present 
invention. Likewise, it is possible to adapt a flat 
scanner with a slide holder, such as the scanners sold 
under the name DUOSCAN by the company AGFA in order for 
chromatography plates to be digitized according to the 
present invention. In this case too, the sources 2 9 are 
placed on the same side as the video sensor. The latter 
type of scanner has the advantage of not requiring a 
pane made of UV transparent material, while still 
ensuring that the mechanism of the digitizer is 
protected from dust . 

Figure 4 shows an alternative embodiment of an 
apparatus according to the present invention, provided 
with an automatic charger for charging with rigid 
chromatography plates 1. The apparatus 17 is provided, 
on the one hand, with a magazine 45 for housing a stack 
of plates resting on a number of rollers 47, at least 
one of which is motorized. The rollers 47 are placed 
opposite a slot 49 for housing the support 1 in the 
apparatus 17. The window 21 is also provided with 
rollers 47 for ejecting a digitized plate into a 
magazine 51 located, for example, beneath a slot 53 for 
ejecting the processed chromatography plates 1 placed 
opposite the slot 49. 

The picture-taking apparatus 17 according to 
the present invention operates in the following manner: 

A conventional planar chromatography plate is 
placed in front of the window 21, especially on the 
rims 2 5 and 28, or in the magazine 45. In the latter 
case, a logic command issued by the computer 33 makes 
the plate move past the window 21. The plate may 
include, in addition to a chromatography support of 
known type, identification means, such as a bar code 
or, advantageously, characters identifiable by optical 



character recognition. The characters are 

advantageously printed in an easily identifiable font, 
such as ROC B. Thus, the high definition of the image 
acquired by the apparatus 17 according to the present 
5 invention can be used to achieve one-to-one 
correspondence between acquired images and controls 
corresponding to specimens processed by chromatography. 

The cover 39 is closed again. The apparatus 17 
receives a command from the computer 33, a factory- 

10 programmed command or a command entered via a keyboard 
(not shown) of the apparatus . This command corresponds 
to turning a light source 2 9 on and to scanning the 
surface of the plate 1 with successive acquisition of 
all the lines of the image which is simultaneously 

15 transmitted to the computer 33. The scanning can then 
be carried out at a different frequency (UV or visible) 
so as, in the latter case, to detect colored molecules 
directly or after the action of a more or less specific 
developer. The fluorescence allows the detection of 

2 0 directly fluorescent molecules or the reading of 
fluorescence inhibition of a plate containing a 
fluorescence indicat or. The images acquired are 
advantageously stored in a conventional bulk memory, 
for example a hard disk of the computer 3 3 which 

2 5 carries out the processing according to the strict 

rules of "good laboratory practice" , so as to obtain 
qualitative and quantitative results of spots likely to 
be present on the plate 1 . A software package sold 
under the name BORWIN by the company JMBS may, for 

3 0 example, be used. This software package may be 

supplemented with a software package for optical 
character recognition or for reading bar codes. The 
identified characters or the decoded code is [sic] 
associated, in the form of references, comments or 
35 filenames, with the processed images. 

The apparatus according to the present 
invention makes it possible to improve the precision of 
the processing insofar as it provides the image 
processing software with a high-definition image 



comprising, for example, 4724 dots by 4724 dots (for a 
digitizer resolution of 600 dots per inch) or a 
definition of 9448 dots by 9448 dots for a definition 
of 1200 dots per inch, or for plates having sides of 
20 cm. 

The present invention is not limited to 
chromatography, but applies to all types of acquisition 
of high-definition fluorescent images. Likewise, it may 
replace or complement the video sensor with a sensor 
which is sensitive to UV or other radiation. 

The present invention applies mainly to image 
acquisition corresponding to the revelation of a 
chemical or physical phenomenon. 

The present invention applies mainly to planar 
chromatography or thin- layer chromatography. 
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CLAIMS 



1. Apparatus for the acquisition of fluorescent 
images of a plane object, comprising means {21, 25, 28) 

5 for housing the plane object whose image it is desired 
to acquire, a UV radiation source (29) inducing the 
photoluminescence of said object (1) and a sensor (31) 
sensitive to the fluorescent radiation, characterized 
in that it includes a carriage (19) which supports a 

10 linear sensor (31) provided with a plurality of aligned 
photosites, at least one UV radiation source (2 9) and 
means (23) for driving the carriage (19) which supports 
the linear sensor (31) with respect to the region of 
the object (1, 21) whose image it is desired to acquire 

15 and control means (32) for controlling the illumination 
with UV radiation and for moving the carriage (19) with 
respect to the object, with the acquisition of a 
succession of image lines corresponding to at least one 
region of the plane object (1) whose image it is 

2 0 desired to acquire. 

2. Image acquisition apparatus, according to 
claim 1, characterized in that said apparatus is a flat 
digitizer with means for holding the object (1) 
stationary and for moving the carriage (19) . 

25 3. Apparatus according to claim 1, characterized 

in that the UV radiation source (29) is a linear source 
placed parallel to the linear sensor (31) . 

4 . Apparatus according to any one of the preceding 
claims, characterized in that it includes a window (21) 

3 0 without a pane and corresponding to the acquisition 

region scanned by the carriage (19) . 

5. Apparatus according to any one of claims 1 to 

3. characterized in that it includes a window 
corresponding to the acquisition region of the object 

3 5 (1) , provided with a pane made of a material 
transparent to the fluorescent visible radiation and to 
the radiation inducing the photoluminescence. 
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6 . Apparatus according to any one of the preceding 
claims, characterized in that it includes multiple UV 
radiation sources corresponding to several UV radiation 
wavelengths . 

7. Apparatus according to any one of the preceding 
claims, characterized in that it includes a cover (39) 
provided with means (41, 43) for automatically stopping 
the emission of UV radiation if the cover is not 
properly closed. 

8 . Apparatus according to any one of the preceding 
claims, characterized in that it includes a charger 
(45, 47, 49, 51, 53) ensuring that the image 
acquisition window (21) is automatically supplied with 
a rigid chromatography plate, 

^- System for the processing of fluorescent 

planar-chromatography images, characterized in that it 
includes an apparatus according to any one of the 
preceding claims, combined with a computer (33) 
provided with image processing software. 
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Declaratio n and Power of Attorney For Patent Application 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe 1 am an original, first and joint inventor of the subject matter which is claimed 
and for which a patent is sought on the invention entitled FLUORESCENCE IMAGE 
ACQUISITION APPARATUS AND IMAGING SYSTEM COMPRISING SUCH AN 
APPARATUS (Attorney Docket No. 7221 1 -9014), the specification of which was filed with my 
authority, on November 19, 1999 as International Application No. PCT/FR99/02847. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims referred to above. 

I acknowledge the duty to disclose to the Patent and Trademark Office all information 
known to me to be material to patentability as defined in Title 37, Code of Federal Regulations, 
§1.56. 

As a named inventor, I hereby appoint the following registered practitioners to prosecute 
this application and transact all business in the Patent and Trademark Office connected 
therewith: 



Customer Number 



DIRECT ALL COMMUNICATIONS IN OR PERTAINING TO THIS APPLICATION TO: 



Customer Number 



23409 



I hereby claim foreign priority benefits under Title 35, United States Code, §119 of the 
foreign application for patent or inventor's certificate listed below and have also identified below 
any foreign application for patent or inventor's certificate having a filing date before that of the 
application on which priority is claimed: 

^ Prior Foreign Application 

98/14762^ FR ^ 24 November 1998 - 

(Number) (Country) (Day/MonthA^ear Filed) 



The undersigned to this Declaration and Power of Attorney hereby authorize the U.S. 
attorneys named herein to accept and follow instructions from Cabinet Ores, Paris, France as to 
any actions to be taken in the U.S. Patent and Trademark Office regarding this application 
without direct communication between the U.S. attorneys and the undersigned. In the event of 
a change in the person(s) from whom instructions may be taken, the undersigned will so notify 
the U.S. attorneys. 

I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States 
Code and that such willful false statements may jeopardize the validity of the application or any 
patent issued thereon. 



/ -^^[JrxxW name of first joint inventor: C hristian SarbaciL 



Inventor's signature _ 
Date: 

Residence: 
Citizenship: 
Post Office Address: 




15, rue de Montreuil 
F-78000 Versailles France 




ull name of second joint inventor: JPascaJDelvoxdre 





Date: ^ a</,^z^ d 

Residence: JVlassy^FrSnce /=5=0<^ 

Citizenship: France^^ 

Post Office Address: 1 1 , rue d'Australie 



Inventor's signature 



F-91300 Massy, France 



^-(j\)¥\x\\ name of third joint inventor: 



inventor's signature _ 
Date: 

Residence: 
Citizenship: 
Post Office Address: 



France-^ 

21, rue d'Essling 

F-92400 Courbevoie, France 
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